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y -9- - iz & v x t , mm^mmm^m^-m omit ft ftMiara & bm+nsz &m iz 

^^<ilt)R (R = Fe, Co. Mn, Ni) t&m (O) 
tfR 2 O 3 ^SlM&tofef^tT', *t:*;i/fllii (4 0 0)@BtoI® 

o 

mmt. T®m^is-jiFm£±ffimM,is-KFmfrbtez-ft<DmMis-)v 

^momw izm -n ft \z m^n^ z%t?tc framm^* n , mmm^mmm^ 
m^-mo) ? /n ? if y j -i x & m t & t=. $> nmmmfflm n & m± t-m&t y 

R=Fe, Co, Mn, Ni) ZMM (O) l:^tfR 2 O 3 ofeft 
ltr$JT\ X^*>Mi3tS:t;l3, (4 0 0) @H|nj® & =fo »J , illSMil 

^T&&<£&mmnmffi®mm*mffimi%mizw.mm{s. ti^m 
M^tffta^a - 2m<nm<bft$iffiwt%mfr t>m*mz&mz^.z>m®<z>'p& < 
t^-m^iz^xmmm^,3~^^nm^m^zw.mmLx^^z\ii^mii-t 

mfon. r^m^y-ji Fm£±ffim^y-frFmfrib&z>-ft<DmM,y-;v 
\?mt. m~M<Dm%y-KFmizmwi*ftfc.mnmffi®% : m?'mti. m-ft<D 
&My-frFmizmw:2ti. Mfaft\%mzm&Lfc®.mfr<t>. m+mzxmzw 
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R (R=Fe, Co, Mn, Ni) (O) &-£tf R 2 O 3 & 3jfflf&£ % o 

fcft-&4fcT?, (4 o o) as fa® &*>o 

4> < - StfHc 13 ^ T sat HI^ a - * & p? j&*g® ic ££g btv^^iior 
£ & 4# ft i: -T -5 -fe > -9- - o 

t&&m&mmm<DmttoTi&&zm&* &ttt<£.*>R (r = co, 

Mg, Ni, Eu, Fe, Zn) tWtM (O) ^ & £ R O & &it&$8V* Na 

ci«^£&i=>, (200 gHipjffi^^t), mmitmT&m±izmmm&fflfflWk 

$:Mt5ltW^<i: : feR (R=Fe, Co, Mn, Ni) £££ (O) £ 
^t?R2 0 3ft*jffifiRS: : bofc'ff:-&4*T?, X l^*;H»jgS: =b (4 0 0) 1161 
fco S £ ^ Sr^Sfc^-r Sit 5 7bm 7 <ZHA^h,jWC|E«©?Klit-fe 

l&gaiKKftffWIKS:*^^*^^, Co i:Cr (*DA) tPt 

Ta (# >#;!,) , Nb (^^-y) ITjfoiMMi 

A1203, Si02, Hf02, TaO 
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2, Ti02, Ta 20 5, A1N, A 1 S i N*fcfc*Z r O 2#&fc5|ft£H£ 

[fMio] 

b) £.Cv (*DA) fcPt(Qi), Ta , Nb (^tf>0 

& ftffi t •? z m & m 5 #m 9 © v * -r # tc mm <z> mm -t y v - . 
1 1 ] 

[» 1 3 ] 

1 4 ] 

£ 'J - K/9>f htaS&i:. ltfSBSB»S^^y K*l&SB?K^Sa»*#Ji©M^©ffi 

ISIBS^^v ff#^l^rSl 2(^)V^•rnA^^ClE*<O^K#"fe>^^■-S:fB^.fe 
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m^mmztia-t^v but. m^mmmm^y^-m^mAjxm^^ hmtm 
jaLAc^s®, mn,m,mi>yv-mfr*>Mnfr&w.ic$>-oT. ^o, m^vhm 

« T ^ § i £ £ £ -f -5 iK&SBIBlfr?-. 

[2g^tf)P#ffl&S&BJ!] 

[0 0 0 1] 

[0 0 0 2] 
[0 0 0 3] 

U&'W KHi^fcWUTW: (l) «lSSftSffi©lRl±, (2) h7«;f(6©» 

[0 0 0 4] 

( 1 ) ICO ^ T 5:^Jffl I fcM R /s >y £fc tc J: U 

S^Sfb#t--t#><b*lTV^ 0 $t (Gb/in2) ©ffifB»«?£-Cl«:#ffiflB£C 

Sfii^i (amr) s:Mv^Taa»^SEifr±©^K««ng#S:m^#^c^L"rv^fc 
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z.frzm%-z~&mm®mizftz>}i. ^^Mmm^&^m^mmm (gmr 

W5:^t»GMR (CPP-GMR) ^, h y * JlM^W.fiimg: (TM 

r) zm^zte-tfc#)<Dm&tf>&mT*&z> 0 

[0 0 0 5] 

GMR?:M^fei^A.v F<D&$aM£ IT, #^?8- 2 116 6#<&fg{Cte 
[0 0 0 6] 

(2) tih^y ^ipg£$Kt-£i£{Cj:oT h ^ y ? &m*}ft±Z-&2> *j<DT* 

mm fe s^*^© -fe y v - mfflfi <d mm, iz mm £ ti z> z. t v ^ „ r=. td l 

T, a^SmM^Jli:cDg§M®, TaPS/-^K_h®, J5 <fc _L3P 2/ - ;i/ K £ 

3„ z\o>rz.tto, - 2 8 2 6 i 8#4*$8jcw:, w^raps^miswMraPi 

£ i: v ^ e» flg it # f B 2 4x T v > 5 0 
[0 0 0 7] 
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A £ flB&JgtniS&Sfli^-R© IS»c tt J3&£%tf - ;b Rc & v ^ o ic ff&tttm 
£ & £ 3r y :7A#BB 3 tiT v> & „ H £$K5C 2/ - ^ KHUB#8E < -5 £ 3f y 

m^tfttnmmm c^y^mm) ttm^y-ji^iz^nxn^mtj 

[0 0 0 8] 

^4lS:«?*"rSfc*&©^i:LT, - 2 6 6 4 3 7 #£;$gjC < 

[0 0 0 9] 

if — C P P (Current Perpendicular to the Plane) -GMR^TMR^ 

SClKffiWJPrJK/jMMftK©^ AfltfS ^oT 5/ - K± tcBBfi l> 

, fl^^^i^^ffiffcL, flftJW-ffc-rSihT?, (1) TiW©o 

^i:^|SM«cDrai5g*^^> iKK^IfflF^Stffc-rti*, (3) *&Jgj]g<Z)ijf£E £ 
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^ ftr|g & H« I" s r i: (c % s „ 

[0011] 
[SUM S: »St "T S ft ©#S] 

[0 0 12] 

k & £ s feft m.m.mmm^m^-mtimm^ iz.mmmmmiz j: 

[0 0 13] 

Z<D &&&&&&&&&&& (1) *fcf*;i/«3ii3: 

(2) ^»ae?Ktt«»i:#«lffi«S8#^e>3&*^ 
(1) £UTti, T-Fe 20 3as^ifeS. r~F 
e 2 03 (0 0 4) K^fiLfe«^JCttJt«c»*$ V^SfiKffcS:*,^, 

Jtsmt i o 5 ~ i o 6 q c m^:lsv^i^:^e,±ga©#»^aK*^^a|JK^c 
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aWBoTflB roi^^fclTH ZLCDtefrr- (FeCo) 2 04&£ 
[0014] 

, *«iclfi (5 0otc^±) ©s*fflS7?^i3-rs3^^s^&si:3ti , r 

vn£„ # u ytrmz i *j 3 o ox;pAT<Dmm^m$&mx~ftm-f 

[0 0 15] 

i©^riS*CMV%e>tl«T«lKtJ»i: LTliC o O (2 0 0) , MgO (2 0 0 
) , NiO (200), EuO (200), FeO (200), JSitFZ nO ( 

ooi) if&\?t>*iz> 0 ^.n^<Dum\tit^mmMizmu. xrtvzvyym-e 

fifcfiSt*ii:*«7ft5. fit, 3©®±tc^if ^;i/§Kfb^r - F e 2 o 3 
Sr^S-tirSil, r -Fe 203 ( 4 0 0 ) ®# 3 0 0 'C JEHT0>J*««M£ffi1K« 

[0 0 16] 
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^fe«=b©T?*So ±iB&##i» $ ft ftfcflte^jgtt lift *T? & * o 

[0 0 17] 
[0 0 18] 

(mmm i ) 

®i fej:afBi2 «^ft^ft*i§0^(Z)-o smag Lfc&mn 

■fe > -9- - © ^ foft resr ® e> n & ^ £ j; t>* ift ^y-ffi $ # fa ic *f l t m tic & ® © m if 

&^t-g|"efeec 0tf»©$cftll 1 0 tt*ft^ft^y-]Si3#ft&**>LTV*<5 0 
[0 0 19] 

o i±{cMx.{ir;i/^^-^e>^^>^-x,wj^i 0 2 £?£|&U fb^a 

ffi&mmm (CMP) 3&iflcj:SW«fW»S:i60fctfeJCT»iK»S/-^/KJIfi;i 0 

?£, »S^li«)t)gS!6tfffiLfeffS 2 mmON i 8 1 F e 1 9*&ftS. Z\<D 

^SrJSU US^X hfeiffHt-r*. ^©±CA 1 203 $:^StT, -f^>^U 
>^lCj:oTI$5&3ftfcfflJ#l 0 4 rftCM P £Sfeb£^lC. Cu^ 

Ru^fj^Sfil £ 2 0 nm^^^it, $ P> JC, *3HSP;fr &*ift 

fc^C^ltailtlll 1 1 £fttt#!tt.tf, TailAuilTaC 

[0 0 2 0] 

£ %m^(Dmmm<Dm±iz^^m^m.tfi^y^mo)mm^n^mmizv 

7 h*7rt$-y*&f8.L, Z.<D±\ZA 1 203tSi02 ©ii^JC «fc o T* 
^^tl^iJJl 5 0 nmffliWfS, ZlftttA1 203hSi 0 2©^-? 
ft<Z>3MB)RT?fc&V* 0 itl$: l J7ht7lfetfC, i^«>f-110 5^i 

21IMi:LtMbfe 0 fs#&*nM«$£ (-fe>^«») &£ft<E>«B&£jft 
"fe>-9-^C0KMtC^{t:^^|nJ (Current Perpendicular to the Plane : CPP 
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GMRKfc*, W A « T^I^ f> C o 4 8 M n 5 2 1 2 n m, Col 

nm, RuO. 8 n 35&Z$C o 2 nm^?)45@gl, C u 2 n m, Co 
0. 5 nm, Ni81Fel9^2. 5 nm^e>^5SfiI, RXfT a 3 nmfr 

[0 0 2 2] 

— TMRjglte, M^.liTSP#l7!)^, TaSnm, N i F e 3 n m, 
CoFe||2nm*^^5Sai, A1 203 2nm^fj^5IIIE CoF 
e 2 n m, Rulnm, £ J;£>*C o F e 1 n ra^^j;5B£I, Mn I r 
10nmii^45MttI, MTa3nm, N i F e 5 n mfr 
[0 0 2 3] 

>^ U >#"T?Bfc*U £©±fc«ffi*fi»l& 107i:LTA12O3i:SiO2fiD 
ffl^Ril 5 0 nmJ^jSb, ±«|SS/-;i/KJKl 1 2 
[0 0 2 4] 

[0 0 2 5] 

gaiisfttf (i) rM^mmmA 1 203-si 02^2 2 0 nm. 
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IhbTC rjg|5 nm, WiCCoCrPt 2 5n m> ±&fcJft*fiSSlRA 1 
203-SiO!2 2 0 nmMltE (2) ittlil ITTiCC o OI 
5nm, r-Fe2O3!50nm5:iItfcE (3) IttlillTr-Fe 
2O3l5 0nmiIlfcE (4) CoCrPtl. 5nmilSi02 1. 
1 n mt^mzmm LfcWk 6 0 nm) tCoVNT&f*L£ 0 

[0 0 2 6] 

(l) H5k:««*^*^i-^^j&ti£3fe©«EE«!l«rj«-ea&»j, tt« 

G s ^ 7 0 n mW±0i^tClig|EtIiIl5 0 1 , 5 0 2, «fc 5 0 3 CDf^S 
#»TflB"e&6. LfrU T^PA 1 2 O 3 (501) ICJ:£C o CrPt (502 

[0 0 2 7] 

—d\z, mm*&^tc.mz\%m%&m%%zm*mi 05«^ifAi2O3 

I5 0 1^(C«SI, Z<D±lZ&mmMffi'\iC o C r P t (5 0 2) ^ 
U ££IC, 30±!C^tSAl 2O3l5 0 3^^fflCoCrPtI?:^ 

# vyy&mtfi* a i 2 o 3 ico^-mm®*©'; 7 ha-7/t*->{cAy&# 

StSfrJMIHHa; 1 0 5^3P£^|E0J«|<DC oC r P t fll #M< 

, K©K5^»IB-fb(Z>fcftK:2/-;i/KraiJgS:7 0 n mJgTF tc|*«>fc»-^ 

(l) Mtc&s. 

[0 0 2 8] 
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0 5®FB$8tC&Lfc««lC, CoOTii3 0 4 $:Mt5. Z<DCoO 
T«T*(iCoO (0 0 2) A«^fiUTfe»J, Zl©±lC 7 - F e 2 O 3 £ (6 5 
nm) JgfifcU figlSffifttlBg 3 0 3 ^StSiii^TftS. ::T*r-Fe 2 0 
3 J±T%JK©Sfr*»c«fc »J (0 0 4) SBfnl®$:^o 0 ~*ifcfc, ft&tf>7 i^>f hT*& 
5Co-r-Fe 203 T'=fo|SI«lT^<5o 

[0 0 2 9] 

[0 0 3 0] 

*§-£\ JSTOftfcflM^flttfciftMB^**. *»r-Fe 203^Co- 
T-Fe 203it Jfc&*/t% 1 0 5 — 1 0 6 Q cmilK, «?K^7^*& 1 . 3 — 5 
. OkOe, Mf[;l. 2 — 3. 5kG, ffijftHK-ft 3 . 5 — 4. 2kGT'feU 
, C o C r P t ©I (fi&?Stf7#*& 1 . 0 — 3. OkOe, i«4~9kG, 
ffi?H8tft6. 5-12. OkG) J: yi±/J\;*V^ &m&»m<0& fc^jR-f* £ 

h IT, f£5fc(Z>4 jfjg (A1 203/Cr/CoCrPt/A1 203) £ 2 

MB: iz m'j> z> <d x^m & serafsfb -r * ^ h ^ «r ib t? » s . 

[0 0 3 1 ] 

&tc, *»«©ffii<o— w-e&s (3) ms ^m^m^m^^-t. m 
MiosiftiT«!3 0 4^4|v^j|(j(j: (2) tmrnvibv* ftmmv>m 
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fiSS:3 0 0-50 0°CiC_t#£-£, SJ3«£|£#*lJ 1 0 _11 To r r (DMM^ 

T-Fe 203fejSfiSt«ii:TO4. i©*^ (2) 
[0 0 3 2] 

#$8i8©te©-We*><6 (4) ©«•&«, Bieoigjs&fipo,, rci^oig 

ffliH60 UiCoCr Pt 1. 5nm£Si02 1. 1 nm^^SCilb 
fclT'feS. CoCrPt/SiO 2 ©JBU^Jtli 2 : 1 fr£ 1 : 2®^T'&ot 
, CoCr Ptffllf i:Lt(±0. 5 n mfr£> 2 n m, Jfc&Jftli 1 0 m Q c mj^ 
_t, ««a*3S<*&l. OkOeJ^T. «©&ft2~4 kGT?*S©*??_hgBfcRPBi© 
3fr*##&*lS. fe£U ;!©»•£, T^lCttA 1 2 O 3 $: 1 0 nm£t±Atl5 

[0 0 3 3] 

#§nifc© (2) a*e> (4) n^i/-;i/ Kiaug (^•vv^rasEiit) 

[0 0 3 4] 
[0 0 3 5] 

-tgBISifcW©Jgl!B 1 tcjfcW-S, r-Fe 20 3 &£©xfc°*;i/§S$Hfc;«ffi^ 
fe«IEffiI»JK©^tCfeV\T, J&IHMSI3 0 3©T%3 0 4 (CC o Oiffl^fc 
U {C, Mg (200), NiO (200), EuO (200), FeO (200 
) , SfettZnO (2 0 0) ftifCNaC 1 Mtf^JMiii (2 0 0) ®£ 

1 5 ffilE# 2001-3010562 



#2000—210704 



■fifths 3 £#pTtgT-&£ 0 £e>}c, i©l$:MtSMi:bT, z.fth<D 
2±{CCo, Mg, Ni, Eu, Fe, $ feltZ n OKI 1 ~ 5 n mOlS^ 

(ioo~25oic) Lxi&j±mmmm^e>jjmvmitm$:BmL, z.<dox\z 

[0 0 3 6] 

r-Fe 203, &t>\ C o - y - F e 2 O 3 Z.(D? *>&%l*. 

7-Fe2O3ilCoFe 2 0 3 <Z)@?§#:t e> *U ffc^Tftt 
(Co (y) Fe (8-2y) /3) 04 (y-Fe 203) ) £ M £ tl * © 

-rSiH^CK^Tfl. 5«3^e> 2«©iffV^lK*S:L/«>L, Co/FeMO. 
0 8T'(il0nmt'2. 6kOe(0M*^^t. 
[0 0 3 7] 

(H»J4) 

HlfeMitf) (l) ©fiKE^MWKSr^'rstfK:, EI 7 \zm-t £o 7 o l ©gp 
^tC^m^ttJlMnZ n-7^^-r N$r0^, &Ji&tttt 

- Co90FelO <D&m 1 . 4 n m<DM t. A 1 2 O 3 1 

. 0nm©I?:2 5l«IbtIi6:i: , ©|g^MLt o *<D%k. mtmifcltomm 

^K^jaaJcDftmmattifcM-e, ^M^-f^>^ u >**-ei&£u rouses 

*l£gP&tC 5 0 2T*3l2 4l£<fcc>&, CoCrP t fcJgffcLfc 
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[0 0 3 8] 

(mmm 5 > 

[CiMIl 0 6#BBtt3*U Z<D± £.T -JlFl 03tl0 9#ffi 

l x =i - 1? nmzmz.t=.m&izy 2b & a mi uj, f«e<pas3-*# 

BSKHK^trt^rmaR^JS 1 1 0 5 Lfcv>*3i«: V^„ Ni 

8 1 F e 1 9 fr&fcSTSMK&S/-;!' 110 3 fc_t3MBac */-/!/ H 107 

TTfH(C«g^Stt|g§:SS^[Lfc 0 ^3-^jgHi, mi 1 XlZ±ffi=l-9 1 106 
£TBP3-* 1 1 0 2#&#LfcC U CKZHSjJMCfc, T 

*U fro. MH0>#«&tttov%„ i©?K|g«!l«IJR©«agiiOTtt, I312ic^-rj: 
[0 0 3 9] 

[0 0 4 0] 

Hi 4 KM:, ^^^>f KSa-^*3&i:*©«||E«!l»©«I^H«: 
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±vz&mLTmwLfcmM.mm%}m$bmm*Wk±iz. 1 4 0 1 izjjkznz^oiz 

ofe, i 8 9 F e 1 9 ^^^MI Wife. £<Z>Ktt, 13^ 

e> © iK* iff m^mmmmm^m ic # < £ & © <z> ? ? * # >r k 

ljg/*, aEM^l 0 0 l^$:fcr^e)X^T% &&MWmi 0 0 llC##g 
[0 0 4 1 ] 

Ell 5 J: tfHl 6 iz^-r «fc Wl^m^aR^JRJClSftlStiSflBI 

[0 0 4 2] 
(IttM 6 ) 

019 te*ftmiz&&mft j ty-y'-*mMLfcm%^v K%ffl^&^i«© 

[0 0 4 3 ] 

jic-t^ 1901L ^h^>XT r rL--b--^^^u. -hiaT-'-^co^*^ 
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1906 (nmizitmfs.'w K1910 zx^jtci 9 o 9^e>&£) mm 

m.'sy K1 9 0 6 Sr^iUB&T^ 19 0 1 ±<DffimtiLU'\&m2l£&T9 * 
[0 0 4 4] 
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